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^STRA. 



CT: 



PURPOSE. To provide a high breakdown strength horizontal insulating gate type 
bipolar transistor capable of increasing an AD resistance while tnaintaxnxng a 
^®3kdown voltage between drain and source. 

CONSTITUTION -A extension drain region 12 and high concentration source 
^^9ions 16 of a second conductivity type are formed on the surface of a 
^^"liconductor substrate 11 of a first conductivity type. A high concentration 
J^ain region 13 of the second conductivity type is formed on the surface of 
extension drain region 12, and high concentration drain adjacent regions 
°e the first conductivity type are electrically connected to the high 
Concentration drain region 13 and are formed so as to surround the high_ 
concentration drain region 13, and a top region 15 of the first conductivity 

is electrically connected to the semiconductor substrate 11 and is 
Jo^meca so as to surround the drain adjacent regions 14. The distance XI 
^^tween the top region 15 and the drain adjacent regions 14 is set to, for 
^^ampig ^ ^hich is a predetermined distance by which a resistance 

ij^^e between the top region 15 and the drain adjacent regions 14 is 
^^eased higher than a predetermined value. 
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m^±^m& H u-i >^i&<o^mzmmntz^ 2 m 

©SB *5 ^) ±l2ifiJ«S H U >«l^ ^ V -X® 
ttS^«ll$n:«Lf51l»«ai©]I±««<J:. 10 

0, 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] B13(i±ia«£3lecD^*^^:SfittT<DL~ 
I GBT5 O^r^f JraST^^o SSlI^fel^^T, ^1 30 

mmmo^m^m^^ i(Dm^m\z\tm2mmm(Dm3i 

m^^n. ^Mmivv'^ >m.m5 3^momti^^\z 
m 1 mnmomiek&KD h k 5 4 p&^j^^^n 

T^5 0 . s H i^^ 5 4 \t^mm H u-^ 

>^^m^ 5 4^f^Dmts^o\zmi mnmom^m 
5 1 tm^wic^jgg^nri'i^c ^/i, ^m^m^^ 1 

;^®isC5 6 ^^r^mty^^yzmimnmo^^m.o^f'^ 

K 5 3 ar; K u-f 5 4 



4#M^6-2 244 2 6 

/5:»r®T^|^coy-X«ffi6 2tj&^Jf^^$nT:fet3, y 

- KK^bK 6 0 <0rtfi5IC«®S H >®« 5 2 CD^SB 

>'ffR;5^'=)3^^y-Mt«6 3 7&tjt^fi)c$nT:feo. 

S« 5 1 h%tSk 6 3 Tic >^;U3(>^Ji^ 

[0 0 0 4] 

[^^;5^^*L.i:^t1-«»^] Ud^L;i;&te, ±i2fie 
*C0i|i«fl:|^|gi:LTOL-IGBTl3;feV5Ttt, H3 

;5«/h$ia€f^(i:. H U-f >-y-:^R50Kt^^;&^i£T 

[0 0 0 5] x^rr. %«Lfc|g^, ]I±Mi^^KU^ 

>mmm^to^my^ 2^ a iim\zwc^-t^ ^ h > 

- y - X (7>p${^^7) w u ;^ ;i d^j^ u 

[0 0 0 6] t:z^tiK ^>dri;^y7.^-^<ommzm 

iccko, Hi/-f >-y-xfi^{ci^a$n^^'i':^-H;0« 

a:IC<fc-3T. ]i5«^y-X««T®em»Tj5Jft0. 7 
vic^r^^t, ^2D[i«So^fti[y-x«i^imi« 

OL- I GBT£D^^«X^;^^-ft^^feL- I GET 

[0 0 0 7] i^^m\t±,mz^^tt^nith(D'v^':> 
X. Hw>-y-xf^<DP^{^mffi^£ite^L/AD?s^s& 

S # ^ ;i t d^-Cff ^^2||#:ggSII§^-r ^ ^ i: ^ S 
[0008] 

:k^^^^zt\z,kO. ^2i»«McoiS6aimy-xm^t 

m 1 ^^^loijigf^^sfitm 2 *€Sco5i^ K >® 

z.t\z^'DXADmR^m±-^'^^h<Dr$>^o 
[0 0 0 9] M:^mz^^mf}^mctzm^^mt. l- 

mi^m^t. ^^^m^mm<Dmmm\zm^^tlrcm2m 

mzm^-^nrzm2m-i^m(D^mm}^\y'i >mi^t. h 
iE.^mi^m^onmmzm^±$^m& h >^t^® 
^i.aisic?^^$nfc^2«mi!(Di^iMey-x®^i:, ± 

ymi$,ti^mm'j-:^m^t(Dm<Dmmzm^-^tiK-D 
±fR^m^m^tm^mzmm^tirzm 1 ofsifcDJii 
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[0 0 11] ^^{z. m±.i^^t\^u^>mmmi^t(K> 
to 0 1 2] iinir^D. ^J;lJi. 

^M^^>y^^>7.^^0mf^\zm^^^iSs'^\z^-h 

[0 0 13] Z0^o\z. ii?asv-x^«T€flfEn<& 

[0 0 1 4] ^£oT, f^2mitm<ommmy-7.mi^s(,t 
m 1 ^^mmm¥fm^t^ 2 ««iicom^ h i-^ >m 
« t e -5) y w 7 h 7 > V ;^ (Di&f^ ^ ^$if -r ^ 

[0 0 15] 

to 0 1 6] 01 ll±SBIIffi^!C^^»^»^g@tLT 

<0L~ I GET 1 0^^-r»fEET$)^» I2Illc43l^ 
T. ^ 1 i*^^c?3^«^$:S^ 1 1 CDgffigUlc^B 2 a»« 
aacr>@SKU'1'>^gigtl 2;5tatttIJ^^$n. «jEISH 

u-r >ffl« 1 2 co^®fsir«» 2 ^nm(D7^mm h u>r 

fC:fe^t^i^»gh'l/<>®:«l 3 iSI^^-r^gCfefC^i^ 
«^<^HU-r>»^g««l 4;5t^^$nTfeDv ^KU 

-f >^^m^ 1 4 lii^ss H K >®igc 1 3 ^imm^ii 



4$:3lt}EClct3(rmi««ScDM±ffli«l 5 75^?^^$ 

nr^teo, 6fM±«i^i 5ii^j|^#:ssi 1 ci:tsae<iic 

l^«$tlT*5D. M±««l 5^:^•W>I»»««14 

(hcOWffiX 1 H U-f 1 2 legit's ]I±m« 

1 5 t H U-f >R^m« 1 4 (hOrawfiS&COStiiil:^^ 

«1 0/imlC^$nTl.i^, 

[0 0 17] ^l|<*:Stgl 1 CD^ffigU(Ci3frt6M 

10 ^\^]y^>w$,\2Qy9vmz\±%2m^m(omm^v- 
B\z\t% 1 »ms(;)iS5»a[cDy-7.i»^ffl« 1 7 tm^ 

$n> ^^^Stel lCD^ffig^lifctt'5MfiH w>« 
«i 2co^|[Blc:feViT?Si«^y-;^««i 6&g;^0Str 
«l:'5lcSllf«Sc0fl5iRfi?C09^^>:^i;VXh-yAl 8;Sii 

[0 0 1 8] -euT, ^m^mwii i©*ffi±jcfi, H 

-hK{[:IK2 0 i^«J?HK>fiij«l 3Rr;Hu-r 

<>«ffi2 1 I5«^y-xfii«ti 6xr;y"X»s^ 

®« 1 7 t^%mzmm-^ntz.mmT^m(Dv-7.^n 
2 2ti}m^'^tix^^. f-hmm2{)(onm\z\t 

MSKU-f >««1 2CDSji!fiBd^6«««y-;^««l 6 

W&2 zT\z^^y^)i'tim^'^ri^o czr. y-x 
30 [0 0 19] y.±(Dj:o\z. i^^mnz^.^^mwmm 

<i:LT(OL- I GBT 1 OfCiSl'JTli, m±m^l5L 
H l/-r >l»|g^i« 1 4 <tcomB5X 1 a 1 0 amlCfi:3£$ 
nTVi^,}f5:«^). H W>-y-Xl^cD»{i^«JEeeT$ 

[0 0 2 0] $61::, ]I±®«1 5t KW>R^m« 

1 4t<DmmXlf)n 0 fim\ZWt^^nT\.^^:it\Z^ 
0, 5i:gHl^^>mi«l 2{ci3lt^]I±fiSlgtl 5a:Klx 

40 u^ymmmi^i 4t0mmxii>u umr^^m-^ 
<D. m& K >m^ 1 2 \z^\f^m±mm 1 5 a: h p 

[0 0 2 1] ;ini::ci;0, L-IGBT10& 

-f >®« 1 2 Il43lt -611^^1^ 1 5 t K 
1 4(i:<Df^<o6P^s5:c7)^^:0t;^;#Vi;r-36, ifi5«i[y-x^ 

50 ^n^^mi^^^i KD^mm^^mmmizmti^. 
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to 0 2 2] Z<0^^\z. ifi5ta^V-X®Jg(l 6T^fi5 

[0 0 2 3] vtox. f^2m^m<D^mmv-7.mmi 
6 1 mnmcD^^^mt^ 1 1 2 k 

f^£«lffi!|-r-5;ii:)&tT#50TAD»«^ia±$-a-^:: 

[0 0 2 4J Bi2ii, r^^muoADm&t. m±m 

« 1 5 t H K 1 4 ihCOraWX 1 (hCOMfi^^ 

^UTiiD, CCrii. X 1 = 4 /im(^«'&0i|iMI(*:S 

2»c,T^f<}:^i(c, ^^mz^^^^mi^^m (xi = i 

O^m) tt«t<5tXl=4zimCD«^{Cltfe!!tT^<!fi:M 
[0 0 2 5] 

V -;^fB3o|i^t^«jES:fiT$-e-5, c: i;tc < iHJ^r 5 t 
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t|ffI^T$fi<«];^^Ci:;?5?T^5>. C(Dr:iSb. ^2^ 

mcOR{^«JE ^iliJ^ b A D its $ ii- 5 C 1 75i«T 
[0 2] ii^»^|:ig«CDADifi«i:, ]M±fiilgtt H W > 

10 L-iGBT {ii^mm^m 

20 1 1 

12 ®:BHW>«ijfc 

13 i^«^KW>1SHglc 

14 vu^>mmm, 

1 5 ]S±ffi« 

16 je5«ftv-;^««t 
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14 Kb-f 

1 5 ra±ffl« 

16 SfHftv-;^ffi« 
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